Abstract. Drifting snow sublimation is a physical process containing phase change and heat change of 7 the drifting snow, which is not only an important parameter for the studying of polar ice sheets and 8 glaciers, but a significant one for the ecology of arid and semi-arid lands, where snow cover is the main 9 fresh water resource. However, in the previous studies drifting snow sublimation near surface was 
et al., 2000). However, some researchers found that humidity near surface didn't reach saturation in 48 the drifting snow in the field or wind tunnel experiments, which they thought was caused by water 49 transport (convection and diffusion) (Schmidt, 1982 ; Groot Zwaadtink et al., 2011). Déry and Yau
50
(1999) fix the relative humidity at 95% instead of 100% at the surface when they simulated the 51 blowing snow sublimation. They found that the time-integrated values of sublimation increased 14% 52 than the results which fix the relative humidity at 100%, so humidity near surface is very important 
Basic Equations of the Flows

80
The horizontal wind field satisfies the Navier-Stokes equation at the atmospheric boundary layer.
81
Considering a fully developed steady flow field on an infinite polar ice sheet where the changes of 82 wind field in the lateral and flow direction are negligible, the fully developed horizontal direction 83 flow field equation can be obtained according to the theory of mixing length by Prandtl.
where  is the von Karman constant, a  is air density, u is the horizontal wind speed and F is the 86 reaction force of the snow particle on the flow field.
87
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Snow particle motion equation
88
The snow particles jumping from the bed are divided into saltation and suspended particles when 89 calculating snow particle movement. These two types of particles are distinguished based on the 90 particle size and flow field conditions. Then the saltation particles are calculated by Lagrange particle 91 tracing method, and the suspension particles are calculated by diffusion equation. 
Basic equations of saltation particles
101
Saltation particle motion equation is as follows (Huang et al., 2011) :
where m is the mass of snow particle, G is the gravity of snow particle, 
Basic Equations of Suspended particles
119
The movement of suspension particles is described by the following vertical diffusion equation
120
according to horizontal uniformity condition,
where q is the snow particle mass concentration, K s is the vertical diffusion coefficient, S is the 123 volume sublimation rate of snow grain. 
Sublimation formula
134
The sublimation formula is as follows (Thorpe and Mason, 1966) , Nu Sh
where is Reynolds number.
143
Heat and humidity equation 144
The heat and humidity equations of air are as follows (Déry and Yau, 1999 ; Bintanja，2000), 
where T K and V K are the molecular diffusion coefficients of heat and water vapor, C is the specific 150 heat of air.
151
Initial and boundary conditions
152
The initial potential temperature 0 =263.15K  , and the initial absolute temperature is
Where p is atmospheric pressure, its initial value is
is the gas constant for dry air.
157
The initial relative humidity profile is 
170
The snow particle size distribution fits the results of Schmidt (1982) field observations (Fig. 1) .
171
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As shown in Table 1 , particles which are larger than the threshold particle do not enter into air 178 according to the vertical diffusion, indicating that these particles can not be described by the diffusion 179 equation. Thus, the judging criteria in eq.2 are reliable.
180
In order to verify the reliability of the blowing snow model in this paper, we compared our mass
181
concentration results with that of the field observations (Fig.2) . The red dot in Fig. 2 is the field in the field, which demonstrates the reliability of our simulations.
186
We also compared our sublimation results with that of the field observations to verify their 187 reliability (Fig.3) . The red lines in Fig. 3 are the results gotten from the observed data by Schmidt the friction velocity. This is because the larger the friction velocity is, the more snow particles in the 214 air are, and the more sublimation will occur, which makes a greater impact on temperature and 215 humidity.
216
We compared the temperature and humidity with height. It is shown in Fig. 7 and 8 that the 217 change amplitude of temperature and relative humidity increases while the height decreases.
218
Combined with the results from Fig. 10 , the mass concentration of snow particles increases while 219 height decreases, which can make a stronger sublimation.
220
It is shown in Fig. 8 that the time for humidity to reach steady is about 2 s at 0.01 m, which is 221 consistent with the stability time of saltation snow particles; and at 10 m is about 300 s, which is 222 consistent with the stability time of suspension snow particles. This is because the main part of snow 223 particles near surface is saltation particles, opposite to that in upper air which is mainly suspension 224 particles (Fig. 10) . then starts to decrease, in which the peak is at about 2 s and finally reaches stability at about 300 s.
231
The negative feedback effect on saltation particles is very obvious and the time to reach a steady state 232 is about 300 s. Because the mass of saltation particles increases with time during the first 2 s, and the 233 increasing amplitude of which is larger than that of relative humidity, and the saltation sublimation 234 rate increases with time. However, the mass of saltation particles basically stay unchanged after 2 s,
235
while the relative humidity near surface gradually increases. Therefore, the sublimation rate decreases 
248
Although the effect of negative feedback on saltation particles is stronger than suspended 249 particles, the sublimation rate of saltation particles is still greater than that of suspended particles,
250
indicating that the sublimation of saltation particles is very strong even under the effect of negative 251 feedback. 
255
which is consistent with the previous experimental results (Takeuchi, 1980) . 263 Table 2 shows that the sublimation rate at 0.01 m is two orders of magnitude faster than that at 264 0.1 m, which is same as the experimental results in Fig. 3 , and it's 3-4 times faster than that at 10 m,
265
although the negative feedback effect near surface is stronger than other regions. Because the mass 266 concentration of snow particles near surface is much higher than that in other regions (Fig. 8) , and
267
water vapor near surface is not saturated, the sublimation rate near surface is much faster than that in 268 other regions.
269
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